Introduction
The aminoglycoside antibiotics are used to treat severe life-threatening infections caused mainly by Gram negative organisms. 1 Gentamicin, an aminoglycoside, has proven its efficacy against many aerobic Gram negative organisms and Staphylococci. 2 The nephrotoxic effect of gentamicin is established which limits its clinical use. Gentamicin is still preferred for its potent bactericidal activity, post-antibiotic effect and low cost. 3 Among other aminoglycosides, gentamicin is more widely used despite of its potential to produce acute renal tubular necrosis which is associated with the production of reactive oxygen species which may culminate in renal failure. 4, 5 Gentamicin is a well-known research tool for the induction of nephrotoxicity (acute renal failure). Increased oxidative stress leading to macrophage infiltration, protein oxidation and lipid peroxidation cause tubulointerstitial nephritis, renal tubular necrosis, decrease glomerular filtration rate and ultimately may culminate in producing nephrotoxicity. Studies report that gentamicin-induced acute renal failure is usually characterized by tubular necrosis primarily in proximal convoluted tubules which is associated with cellular desquamation, tubular obstruction and parenchymal degeneration which may lead to gross nephrotoxicity. 3 From immemorial time, physicians have been utilizing plant in preparing diversified medicines to cure different diseases. One such plant is Trigonella foenum-graecum (fenugreek), locally known as 'methi' by the rural people of Bangladesh and also to countries around. T. foenum-graecum is an annual plant of the family Fabaceae. T. foenum-graecum exhibits its health benefits and potential medicinal properties in various indications and has little or no adverse effect which further enhances its therapeutic and nutritional potentials. 6 T. foenum-graecum seed extracts have anti-oxidant property and protects cell from oxidative damage. They scavenges hydroxyl radical (OH -) and inhibits hydrogen peroxide-induced lipid peroxidation in mitochondria. 7 Reports suggest that extract of fenugreek seeds prevents lipid peroxidation and exerts exaggerated anti-oxidant activity. 8 Among all extracts of T. foenum-graecum, the ethanolic extract is reported to show the highest anti-oxidant activity. 9
Thus, so far it has been explained, it appears that the ethanol extract of T. foenum-graecum has anti-oxidant property. As oxidative stress is an important factor in producing gentamicininduced nephrotoxicity (which leads to acute tubular necrosis). So, it may be assumed that any drug or disease which produces acute tubular necrosis could be prevented by the ethanol extract of T. foenum-graecum. The
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Abstract
The present study was designed to determine the ameliorative effect of ethanol extract of Trigonella foenum-graecum in an experimental model of gentamicin-induced nephrotoxic rat. To induce nephrotoxicity, gentamicin was administered (80 mg/kg/day for 7 days) intraperitoneally. The ethanol extract of T. foenum-graecum was administered (500 mg/kg/day) orally concomitantly with gentamicin for 21 days and 28 days in different groups. Biochemical indices i.e. serum creatinine and serum urea levels were estimated to determine nephrotoxicity and amelioration of nephrotoxicity in all groups. To determine the status of oxidative stress and lipid peroxidation, the renal cortical reduced glutathione and malondialdehyde levels were estimated. Changes in renal architecture were estimated by histopathology of renal tissues. Statistically significant amelioration was observed in all the biochemical parameters supported by significant improvement of renal cortical histology in T. foenum-graecum-treated groups. 
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Materials and Methods
Chemicals and reagents
Gentamicin (80 mg/mL) was obtained from the Opsonin Pharma Ltd. (Bangladesh). The kits for the estimation of serum creatinine and urea were obtained from the Human (Germany). For estimation of GSH level, reduced glutathione was obtained from the Loba Cheme (India). For estimation of MDA, thiobarbituric acid, trichloroacetic acid and 1,1,3,3 tetraethoxypropane (MDA standard) were obtained from the Sigma Aldrich Chemie Gmbh (Germany). T. foenum-graecum was purchased from the local grocery shop.
Ethanol extract of T. foenum-graecum
Two kilogram of T. foenum-graecum seeds were cleaned, shed dried and grinded by a grinding machine. The powder (1.2 kg) was suspended in 7.4 L of 70% ethanol for 72 hours. They were filtered and the filtrate was concentrated in a rotary vacuum evaporator. The condensed ethanol extract of 122 g was obtained.
Animals
Adult Long Evans Norwegian rats aged between 8-12 weeks and weighed between 150-250 g were obtained from the animal house of Bangabandhu Sheikh Mujib Medical University. The rats were housed in standard size metallic cages (3 rats/cage) and were allowed to live at room temperature with 12 hours of light/dark schedule in a well-ventilated room. They were fed normal rat diet and given water ad libitum. For the purpose of identification, rats were marked with permanent ink daily on different parts of their body surface.
Experimental design
Each group contains eight rats and groupings were done as follows: Group I ( 
Biochemical measurements
Serum creatinine 10
Creatinine forms an orange-red colored complex with picric acid in alkaline solution. The absorbance of this complex is proportional to the creatinine concentration in the sample:
The absorbance of creatinine-picrate complex was measured at 492 nm wavelength.
Serum urea 11
Urea hydrolyzed in the presence of water and urease to produce ammonia and carbon dioxide.
Urease
Urea + 2H2O NH3 + CO2
In modified Bertholt reaction, the ammonium ions react with hypochlorite and salicylate to form a green dye. Any change in absorbance is proportional to the urea concentration in the sample. The absorbance of urea was measured at 578 nm wavelength.
Renal cortical GSH 12
Sulfhydryl (SH) group reduces 5,5'-dithiobis-(2nitrobenzoic acid) to 2-nitro-5-mercaptobenzoic acid which is yellow color. This color can be measured at 412 nm wavelength by a spectrophotometer.
Renal cortical MDA 13
MDA is formed as a result of lipid peroxidation. It reacts with thiobarbituric acid at 90-100°C temperature and in acidic condition. The reaction yields a pink colored MDA-TBA adduct. The colored complex can be measured by a spectrophotometer using wavelength 532 nm.
2TBA + MDA → MDA-TBA adduct + 2H2O
Histological procedure
Transverse sections from three levels per kidney of each rat of different groups were taken transversely and placed in the fixing fluid (10% formalin), dehydrated in graded alcohol and embedded in paraffin wax, sectioned at 5 μm thickness and stained with Hematoxylin and Eosin (H & E) stain for light microscopic examination. To evaluate the level of damages, indices such as glomerular atrophy, tubular degeneration and necrosis, accumulation of desquamated cellular debris and cast into tubular lumen, mononuclear inflammatory cell infiltrations were observed. Arbitrary scoring was done as follows: 14 0 for no detectable lesion, 1 for less than 25% examined field revealed degenerative change (mild), 2 for less than 50% examined field revealed degenerative change (moderate), 3 for less than 75% examined field revealed degenerative change (severe), and 4 for more than 75% examined field revealed degenerative change (devastating).
Statistical analysis
The results obtained from biochemical and histological findings were expressed as mean ± SD. Data were analyzed by one-way ANOVA followed by Students unpaired 't' test to determine the significance between the different groups. The difference between groups was considered highly significant at p<0.001, moderately significant at p<0.01 and significant at p<0.05.
Results
The groups of rats injected gentamicin intraperitoneally for 7 days and sacrificed on 8 th , 22 nd and 29 th day showed significant (p<0.001) increase of mean serum creatinine and urea levels while there was significant (p<0.001) reduction of renal cortical glutathione and increase (p<0.001) in malondialdehyde concentration (Figure 1 ). These suggest that these rats were made model for nephrotoxicity. This was supported by histological observations of H & E stained transverse section of renal cortex which suggested significant (p<0.001) level of structural damage of renal cortex as evidenced from glomerular atrophy, tubular degeneration, mononuclear inflammatory cell infiltration, presence of desquamated cellular debris and cast in the tubular lumen (Table I ; Figure 2 ). The renal cortical sections of control group of rats showed normal appearance of glomeruli, renal tubules and interstitium.
The ethanol extract of T. foenum-graecum-treated nephrotoxic rat groups showed significant (p<0.001) reduction of serum creatinine, urea and significant (p<0.001) elevation of renal cortical glutathione and reduction (p<0.001) of MDA level when compared to the corresponding gentamicin-treated nephrotoxic groups (Figure 1 ).
Hisopathological observations of the renal cortical architecture of T. foenum-graecum supplemented nephrotoxic rat groups had also shown a significant level of recovery when compared to corresponding gentamicin-treated groups (Table I; Figure 2 ). In only T. foenum-graecum-treated group, there was no
Serum creatinine
Serum creatinine mean (Figure 1 ) and the histological observation of the renal cortex showed almost similar renal architecture to those of control group rats (Table I; Figure  2 ).
Discussion
In the present study, nephrotoxicity was induced by The results of biochemical and histological observations indicate that the group of rats which were treated with T. foenum-graecum showed significant alleviation of toxic effects when compared to those of corresponding gentamicin-treated nephrotoxic groups. These observations appear similar to those of previous works reported by Begum Gonzalez and Spencer, 1998) . 4 But the corresponding T. foenum-graecum-treated groups showed the potentiation of ameliorating effect of nephro- Table I Histology of renal tissues with qualitative changes and arbitrary score 
Conclusion
T. foenum-graecum extract may ameliorate the signs of toxic damage to the renal tubules.
